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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Applicant's Representative, Hosang Lee on October 21, 2008. 

The application has been amended as follows: 

1. (Currently Amended) A liquid crystal display comprising: 

a liquid crystal panel having a large number of picture elements arranged at 
intersections of plural selection lines and data lines; 

a selection line signal output IC for outputting a selection line signal to the 
selection lines of said liquid crystal panel; 

a reference voltage generator circuit, which comprises first resistors connected in 
series between two voltages and second resistors connected in series to said first 
resistors, generates plural reference voltages from respective connection points of the 
first resistors, switches over the reference voltage either to an image display voltage or 
to a black display voltage, and outputs the switched reference voltage to plural wiring 
lines connected to the connection points; and 

a signal line drive IC, to which an image data signal and the reference voltage 
are inputted, and which outputs a voltage based on the reference voltage and the image 
data signal, to a data line of the liquid crystal panel, 
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wherein the reference voltage generator circuit has a switch section which is 
opened and closed by a black voltage selection signal, and 

the switch section has first switching element[[s]] arranged in parallel to the first 
r e g i st e rs resistors so as to open and close between a connection point for generating a 
black voltage and a connection point for generating a white voltage among the plural 
image display voltages, and second switching element[[s]] which [[are]] is arranged so 
as to control resistance values of the second resistors and output value of which [[have]] 
has po l ar i t i es opposite polarity to [[those]] output value of the first switching element[[s]], 
and outputs a black display voltage to the plural wiring lines by turning the first switching 
element[[s]] into closed states, and turning the second switching element[[s]] into 
opened states, on the basis of the black voltage selection signal to short-circuit between 
the connection points and to change resistance values of the second resistors, and 

the signal line drive IC outputs a black write voltage to the data line on the basis 
of the black display voltage, and 

the switch section includes an image display period for supplying said image 
display voltage and a black display period for supplying the black display voltage in one 
horizontal period, and is switched over by the black voltage selection signal, so as to be 
synchronized with a change of a selection line signal in a row of the selection line for 
writing an image therein and a row thereof for writing black therein. 

2. (Previously Presented) The liquid crystal display according to claim 1, 
wherein when said selection line signal output IC drives nG selection lines and a 
selection line clock period TH is used for driving said selection lines, a signal, which 
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makes the output of said selection line signal output IC valid when said reference 
voltage is switched to the image display voltage while making the output of said 
selection line signal output IC invalid when said reference voltage is switched to the 
black display voltage, is inputted to said selection signal output IC during nGTH period 
from input of a start pulse, and an inverted signal of said signal is inputted after the 
nGTH period. 

3. (Previously Presented) The liquid crystal display according to claim 1, 
wherein said reference voltage is switched from the black display voltage to the image 
display voltage at time T1 and switched from the image display voltage to the black 
display voltage at time T2, said selection line signal output IC outputs the selection line 
signals so that the lines of the selection lines selected at time (T2-T1)/2+T1 are 
changed to a non-selective state at a time later than (T2-T1 )/2+T1 and earlier than T2. 

4. (Previously Presented) The liquid crystal display according to claim 1, 
wherein said reference voltage is switched in a period during which no image data is 
loaded in said signal line drive IC. 

5. (Original) The liquid crystal display according to claim 1, wherein said 
reference voltage is switched during a period when image data are loaded in said signal 
line drive IC. 



6-10. (Canceled) 
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1 1 . (Currently Amended) A liquid crystal display comprising: 

a liquid crystal panel having a large number of picture elements arranged at 
intersections of plural selection lines and data lines; 

a selection line signal output IC for outputting a selection line signal to the 
selection lines of said liquid crystal panel; 

a reference voltage generator circuit, which comprises first resistors connected in 
series between two voltages and second resistors connected in series to said first 
resistors, generates plural reference voltages from respective connection points of the 
first resistors, and outputs them to plural wiring lines connected to the connection points 
as image display voltages, and a signal line drive IC, to which an image data signal, a 
control signal and the reference voltage generated by the reference voltage generator 
circuit are inputted, and which outputs an image write voltage based on the image 
display voltage, to a data line of the liquid crystal panel, 

wherein the reference voltage generator circuit has a switch section which is 
switched over, by a black voltage polarity selection signal, either to a first reference 
voltage generation mode in which the black display voltage is always generated under 
positive polarity and the image display voltage is generated under negative polarity or a 
second reference voltage generation mode in which the black display voltage is always 
generated under negative polarity and the image display voltage is generated under 
positive polarity, and 

the switch section has first switching element[[s]] arranged in parallel to the first 
r e g i st e rs resistors so as to short-circuit a connection point for generating a black voltage 
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and a connection point for generating a white voltage among the plural image display 
voltages, and second switching element[[s]] which [[are]] is_arranged so as to control 
resistance values of the second resistors and output value of which have opposite 
polarity po l ar i t ie s to [[those]] output value of the first switching element[[s]], and outputs 
a black display voltage to the plural wiring lines by turning the first switching element[[s]] 
into closed states, and turning the second switching element[[s]] into opened states, on 
the basis of the black voltage selection signal to short-circuit between the connection 
points and to change resistance values of the second resistors, on the basis of the black 
selection signal, in the positive polarity and negative polarity respectively, and 

the signal line drive IC outputs a black write voltage to the data line on the basis 
of the black display voltage, and the first reference voltage generation mode and the 
second reference voltage generation mode are alternatively switched over every vertical 
period by the black voltage polarity selection signal, so that said image write voltage or 
said black write voltage is outputted during one vertical period, about the picture 
element 

12. (Previously Presented) The liquid crystal display according to claim 11, 
wherein said reference voltage generator circuit is comprised of resistors connected in 
series, and said resistance values are changed by switching elements connected in 
series or in parallel to said resistors. 

13. (Previously Presented) The liquid crystal display according to claim 11, 
wherein said reference voltage generator circuit is comprised of a semiconductor device 
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capable of inputting a digital signal, and a voltage of an arbitrary value is generated 
conforming to said digital signal. 

14. (Previously Presented) The liquid crystal display according to claim 1, 
wherein the switch section is formed by analog switches. 

Allowable Subject Matter 

2. Claims 1-5 and 1 1-14 are allowed. 

Reason for Allowance 

3. The following is an examiner's statement of reasons for allowance: 

The present invention related to a . Each independent claim identifies the 
uniquely distinct features " ". 
As per claim 1 , 

wherein the reference voltage generator circuit has a switch section which is 
opened and closed by a black voltage selection signal, and 

the switch section has first switching element arranged in parallel to the first - 
resistors so as to open and close between a connection point for generating a black 
voltage and a connection point for generating a white voltage among the plural image 
display voltages, and second switching element which is arranged so as to control 
resistance values of the second resistors and output value of which has opposite 
polarity to output value of the first switching element[, and outputs a black display 
voltage to the plural wiring lines by turning the first switching element[[s]] into closed 
states, and turning the second switching element into opened states, on the basis of the 
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black voltage selection signal to short-circuit between the connection points and to 
change resistance values of the second resistors. 
In reference to claim 1 1 , 

the switch section has first switching element[ arranged in parallel to the first - 
resistors so as to short-circuit a connection point for generating a black voltage and a 
connection point for generating a white voltage among the plural image display 
voltages, and second switching element which is arranged so as to control resistance 
values of the second resistors and output value of which have opposite polarity - to 
output value of the first switching element, and outputs a black display voltage to the 
plural wiring lines by turning the first switching element into closed states, and turning 
the second switching element into opened states, on the basis of the black voltage 
selection signal to short-circuit between the connection points and to change resistance 
values of the second resistors, on the basis of the black selection signal, in the positive 
polarity and negative polarity respectively. 

4. The closest prior arts of Nose et al. (U.S Patent No. 6,81 9,31 1 ) and Kudo et al. 
(U.S Patent No. 6,781 ,605) show similar systems, but either singularly or in 
combination, fail to anticipate or render above quoted limitations obvious. 

5. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DUC Q. DINH whose telephone number is (571)272- 
7686. The examiner can normally be reached on Mon-Fri from 8:00.AM-4:00.PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, RICHARD HJERPE can be reached on (571)272-7691 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Due Q Dinh/ 

Primary Examiner, Art Unit 2629 



